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ELECTRIC RAILWAY ENGINEERING
i
can be maintained by means of the multiple unit control system.
This is unsafe with two steam locomotives, as both engines cannot
be controlled by a single engineman.
Higher speeds can be maintained over mountain grades with
electric locomotives than can be maintained with steam loco-
motives. On ascending grades, the speed at which a steam loco-
motive can haul a given weight of train is limited by its boiler
capacity and by the fact that a great deal of power is required to
haul the heavy locomotive itself when it is operated at high
speed on a heavy up grade. On the other hand exceedingly
powerful motors can be mounted on a comparatively light
electric locomotive. These motors can carry large overloads
for short periods of time and they receive their energy supply
from a large power station. On down grades regenerative brak-
ing is possible, thus permitting the air brakes to be reserved for
emergency service and higher speeds to be used with safety.
Comfort of Passengers.—The general comfort of passengers
is greatly enhanced by the following features of electric traction:
(a) Elimination of smoke and cinders.
(&) Improved ventilation of cars made possible because of the
absence of smoke and cinders.
 (c)	More efficient and satisfactory car lighting possible, al-
though unfortunately not always provided.
 (d)	Easily controlled car heating.
Safety.—Several very notable elements of danger which are
present in steam traction are eliminated when electric motive
power is used.
(a) The power may be shut off by the train dispatcher to avoid
collision.
(by The results of the absence of reciprocating parts which
permit higher speeds to be maintained as outlined under the
caption " Speed" also reduce the probability of accident.
 (c)	If a collision occurs, the power may be promptly cut off if
it is not accomplished automatically, as is usually the case.
 (d)	The absence of the intense fire of the locomotive reduces
the probability of fire in the wreckage.
 (e)	The elimination of hot water and steam in locomotive and
heating system reduces the dangers often resulting from such
sources.
(/) The absence of smoke and steam prevents errors in reading
these signals from these causes.

